Cryptosporidium parvum: effect of multi-drug reversing agents on the expression and function of ATP-binding cassette transporters.
In the present study, the gene expression of three multidrug resistance (MDR) and resistance-associated protein (MRP) transport proteins or efflux pumps was characterized and the phenotypic evidence for such pumps was demonstrated in cultured Madin-Darby canine kidney (MDCK) cells. A gradient for the fluorescent probe calcein was established between parasite and host cell suggestive of a parasite extrusion pump at the parasite-host interface. This gradient was decreased in a glucose-free medium containing 2-deoxyglucose or 3-O-methylglucose, by probenecid, and by the isoflavonoid, narigenin, suggesting that the calcein extrusion was energy-dependent and involved an MRP-like pump. While neither MDR or MRP inhibiters significantly affected transcript levels of any of the ABC transporters, transcript levels of the Cryptosporidium parvum ABC protein (CpABC1), an MRP transporter, were consistently expressed 4 logs higher than either CpABC3 or CpABC2, suggesting a prominent role in the intracellular stages of the parasite.